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ABSTRACTED -PUB -NO: WO 02 0 96 97 8 Al 



BASIC -ABSTRACT; 

NOVELTY - Cross-linked elastin comprises cross-linking materials, 
containing one or more water soluble elastins, which are cross- linked 
with a water soluble cross-linking agent. 

USE - The cross- linked elastin is for use for producing medical 
instruments and regeneration tissues. 

ADVANTAGE - The cross-linked elastin provides a biocompatible 
functional material having an elasticity appropriate for vital 
transplants without causing release of cell-adhesive protein. 

EQUIVALENT-ABSTRACTS : 



POLYMERS 
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Preferred material: The cross-linking material further contains at 
least one substance selected from a protein (e.g. collagen, gelatin, 
f ibronectin, fibrin, laminin, casein, and/or sericin) , a polyamino 
acid, a glucide (e.g. agar, galactomannan, and/or starch), a cell- 
multiplication factor (e.g. epithelial growth factor, and/or ciliary 
neurotrophic factor) , polymethyl siloxane, polytetraf luoroethylene , 
silicone, polyurethane, and/or polyethylene. The content of the 
water-soluble elastin is 0.5-99.5 wt%. The cross-linked elastin has a 
Young coefficient of 1 to the power 2-1 to the power 7 Pa. The inner 
structure of the cross-linked elastin is a sponge-like structure 
having pores. The mean diameter of the pores is less than 20 microm 
or between 2 0 microm and 2 mm. 

Preferred agent: The water soluble cross -linking agent contains a 
hydrophobic part near the center of the molecule, which has an active 
ester group, reactive with the amino group at both ends. The water 
soluble cross-linking agent is a water soluble compound represented 
by general formula (1) . 

Rl, R2 = (A) or (B) ; 

R4, R5 ='H, CH3 or C2H5 ; 

R2 = (C) or (D) ; 

n = 1-20; 

m, 1 = 0-15; 

X , Y = CH2 or O; 

Z = C or N; 

R6-R9 = H, CH3 or C2H5 . 

An elastin molded article such as a medical treatment tool comprising 
the invented cross-linked elastin, and a medical treatment that uses 
the medical tools is also disclosed. 

A water soluble elastin was prepared by treating powdery water 
insoluble elastin with oxalic acid at 100 degrees C. After removing 
the oxalic acid, the elastin was f reeze-dried . The obtained water- 
soluble elastin was dissolved in deionized water. Ethylene glycol 
diglycidyl ether solution was added to the water soluble elastin and 
heated at 50 degrees C for 1 hour so as to obtain a gelized cross- 
linked elastin. 

TITLE- CROSS LINK ELASTIN USEFUL PREPARATION MEDICAL INSTRUMENT 
TERMS: REGENERATE TISSUE COMPRISE MATERIAL CONTAIN WATER SOLUBLE 
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This English translation is produced by machine translation and may contain errors.The JPO, the INPIT, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 05:47:22 JST 02/20/2008 

Dictionary: Last updated 02/15/2008 / Priority: 1. Fiber/Clothing material / 2. Chemistry / 3. Industrial Products 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The elastin bridge formation object with which it comes to construct a bridge over the bridge 
formation raw material containing one or more sorts chosen from water-soluble elastin by a 
water-soluble cross linking agent 
[Claim 2] 

A bridge formation raw material further Collagen, gelatin, fibronectin, fibrin, RAMININ, casein, 
a keratin, sericin, protein that is thrombin, Polyglutamic acid, the polyamino acid which is poly 
lysine, polygalacturonic acid, Heparin, chondroitin sulfate, hyaluronic acid, dermatan sulfate, 
chondroitin, Dextran sulfate, sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin, 
galactomannan, gum arabic, tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a 
carrageenan, agar, Xanthan gum, curdlan, a pull run, cellulose, a starch, 
carboxymethylcellulose, Methyl cellulose, soybean water solubility polysaccharide, 
glucomannan, chitin, chitosan, Sugar, bFGF (basic fibroblast growth factor) which are xylo 
glucan and lentinan, TGF-alpha (transformation growth factor alpha), EGF (epithelium growth 
factor), VEGF (intravascular hide growth factor), The cell growth factor, polymethyl 
methacrylate, poly dimethylsiloxane, the polytetrafluoroethylene, the silicone, polyurethane, 
polyethylene terephthalate, polypropylene which are CTNF (ciliary nerve nutrition factor), 
Polyethylene, poly caprolactone, polypropylene ether, a polytetramethylene glycol, 
polyethylene glycol, polylactic acid, poly vinyl alcohol, and the elastin bridge formation object 
containing one or more sorts chosen from Pori malic acid according to claim 1. 
[Claim 3] 

The elastin bridge formation object according to claim 1 which is the range whose content of 
water-soluble elastin is 0.5 to 99.5 weight %. 
[Claim 4] 
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The elastin bridge formation object according to claim 1 which is that of the range whose 
Young's modulus is 1x102 to 1x107Pa. 
[Claim 5] 

The elastin bridge formation object according to claim 1 which is the sponge structure where 
an internal structure has an opening. 
[Claim 6] 

The elastin bridge formation object according to claim 5 whose average diameter of an 
opening is a range below 20 micrometers. 
[Claim 7] 

The elastin bridge formation object according to claim 5 which is the range whose average 
diameters of an opening are 20 micrometers - 2mm. 
[Claim 8] 

Collagen, gelatin, fibronectin, fibrin, RAMININ, Protein, polyglutamic acid which are casein, a 
keratin, sericin, and thrombin, The polyamino acid, polygalacturonic acid, heparin which are 
Pori lysine, Chondroitin sulfate, hyaluronic acid, dermatan sulfate, chondroitin, Dextran sulfate, 
sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin, galactomannan, gum arabic, 
tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a carrageenan, agar, Xanthan gum, 
curdlan, a pull run, cellulose, a starch, carboxymethylcellulose, Methyl cellulose, soybean 
water solubility polysaccharide, glucomannan, chitin, chitpsan, Sugar, bFGF (basic fibroblast 
growth factor) which are xylo glucan and lentinan, TGF-alpha (transformation growth factor 
alpha), EGF (epithelium growth factor), VEGF (intravascular hide growth factor), The cell 
growth factor which is CTNF (ciliary nerve nutrition factor), polymethyl methacrylate, Pori 
dimethylsiloxane, polytetrafluoroethylene, silicone, polyurethane, polyethylene terephthalate, 
polypropylene, polyethylene, Pori caprolactone, polypropylene ether, a polytetramethylene 
glycol, polyethylene glycol, polylactic acid, Pori vinyl alcohol, and the elastin bridge formation 
object according to claim 1 or 2 that was chosen from Pori malic acid and with which one or 
more sorts were combined chemically. 
[Claim 9] 

The elastin bridge formation object according to claim 8 which is bridge formation using a 
cross linking agent of chemical binding. 
[Claim 10] 

Collagen, gelatin, fibronectin, fibrin, RAMININ, Protein, polyglutamic acid which are casein, a 
keratin, sericin, and thrombin, The polyamino acid, polygalacturonic acid, heparin which are 
Pori lysine, Chondroitin sulfate, hyaluronic acid, dermatan sulfate, chondroitin, Dextran sulfate, 
sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin, galactomannan, gum arabic, 
tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a carrageenan, agar, Xanthan gum, 
curdlan, a pull run, cellulose, a starch, carboxymethylcellulose, Methyl cellulose, soybean 
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water solubility polysaccharide, glucomannan, chitin, chitosan, Sugar, bFGF (basic fibroblast 
growth factor) which are xylo glucan and lentinan, TGF-alpha (transformation growth factor 
alpha), EGF (epithelium growth factor), VEGF (intravascular hide growth factor), The cell 
growth factor which is CTNF (ciliary nerve nutrition factor), polymethyl methacrylate, Pori 
dimethylsiloxane, polytetrafluoroethylene, silicone, polyurethane, polyethylene terephthalate, 
polypropylene, polyethylene, Pori caprolactone, polypropylene ether, a polytetramethylene 
glycol, polyethylene glycol, polylactic acid, Pori vinyl alcohol, and the elastin bridge formation 
object containing one or more sorts chosen from Pori malic acid according to claim 1 , 2, or 8. 
[Claim 11] 

The elastin bridge formation object according to claim 1 which is the water-soluble compound 
which a water-soluble cross linking agent has a hydrophobic part to a molecule center field, 
and has the activity ester group which reacts to both ends with an amino group. 
[Claim 12] 

The elastin bridge formation object according to claim 1 characterized by a water-soluble cross 
linking agent being the water-soluble compound expressed with a following general formula. 
<General formula> 

R-l O — C — R 2 — C — O — R3 

II II 

o o 



[R1 and R3 are in any of <A> expressed with the following constitutional formula, or <B>, and 

even if R3 are the same as R1 , they may differ, 

<A> 

CH3SO4 r 




(R4 and R5 are H, CH3, or C2H5, and even if R5 are the same as R4, they may differ in them.) 



<B> 

O 



NaQ 3 S 
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(R2 being a compound expressed with any of <C> or <D> which are expressed with the 

following constitutional formula they are) 

<C> 



([ m and I are the integers to 0-15, and / X and Y ]) It is in any of CH2 or O, and even if they 
are the same, they may differ, and even if. R6, R7, R8, and R9 are the same respectively, they 
may differ [ Z is in any of C or N, and / X and Y are in any of H, CH3, and C2H5, and ] in them. 



Claim 1 - 12 elastin Plastic solids which consist of an elastin bridge formation object given in 
any 1 clause. 
[Claim 14] 

The elastin Plastic solid according to claim 13 whose form is filar, the shape of a film, a rod-like 
pellet type, or tube shape. 
[Claim 15] 

The medical instrument using an elastin bridge formation object according to claim 1. 
[Claim 16] 

The surgical treatment method characterized by using a medical instrument according to claim 
15. 

[Claim 17] 

Regeneration medicine characterized by using an elastin bridge formation object according to 
claim 1 and a medical instrument according to claim 15. 
[Claim 18] 

The regeneration organization obtained using the elastin bridge formation object according to . 
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claim 1. 
[Claim 19] 

The cross linking agent containing the water-soluble compound which has a hydrophobic part 
to a molecule center field, and has the activity ester group which reacts to both ends with an 
amino group. 
[Claim 20] 

The cross linking agent according to claim 19 whose compound is a compound expressed with 
a following general formula. 
<General formula> 

R — o — C — R 2 — C — O — R 3 

4 



(R1 and R3 being in any of <A> expressed with the following constitutional formula, or <B>, 

and differing, even if R3 are the same as R1) 

<A> 




(R4 and R5 are H, CH3, or C2H5, and even if R5 are the same as R4, they may differ in them.) 
<B> 




(R2 being a compound expressed with any of <C> or <D> which are expressed with the 

following constitutional formula they are) 

<C> 

:CH2 ^" (nfcfcl-2 OtL-ZCOmm-C'&Zo) 
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<D> 



Re 



m 



Ra 




Y-tCH^- 



([ m and I are the integers to 0-1 5, and / X and Y ]) It is in any of CH2 or O, and even if they 
are the same, they may differ, and even if R6, R7, R8, and R9 are the same respectively, they 
may differ [ Z is in any of C or N, and / X and Y are in any of H, CH3, and C2H5, and ] in them. 
[Claim 21] 

The manufacture method of the elastin bridge formation object characterized by constructing a 
bridge in water-soluble elastin by the crosslinking reaction using a water-soluble cross linking 
agent according to claim 19. 
[Claim 22] 

The manufacture method of the elastin bridge formation object according to claim 21 
characterized by being the range whose reaction temperature at the time of crosslinking 
reaction is 4-150 degrees C. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
Technical field 

This invention relates to biocompatibility functionality material and its manufacture method, a 
medical instrument, a cross linking agent, the surgical treatment method, and a pan in a 
regeneration organization. 
Background art 

The inner tube by artificial material is connected with a nerve deficit part as one of the therapy 



methods to the patient by whom nerve tissue was cut for the Reason of an accident, disaster, 
and others, and the method of guiding the rebirth of nerve tissue in this inner tube is 
performed. As this inner tube, what coated cell adhesion nature protein, such as collagen and 
RAMININ, is used in the inside of inner tubes, such as silicone, polyurethane, polyester, 
polyethylene terephthalate, alginic acid, and polylactic acid. 

A blood vessel as one of the therapy methods to the cut patient Moreover, silicone, The cloth 
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which knit synthetic macromolecule fibers, such as polyurethane and polyester, is made 
tubular, the artificial blood vessel which coated cell adhesion nature protein, such as collagen 
and RAMININ, for the inside is transplanted to a blood vessel cutting part, and the method of 
making endothelial cells guide to the inside of this artificial blood vessel is performed. 
The indication of invention 

[ the inside of the above-mentioned silicone inner tube, a polyurethane inner tube, etc. ] Since 
there is no cell adhesion nature, when the inner tube and this artificial blood vessel which 
coated cell adhesion nature protein, such as collagen and RAMININ, are used for the above 
therapy methods until now Between long-term therapies, this cell adhesion nature protein 
****ed and the rebirth of the organization of a nerve, a blood vessel, etc. was inadequate. 
Furthermore, although the inner tube transplanted in an animal and the artificial blood vessel 
are asked only for the elasticity interlocked with a human body and the movement toward each 
organization [ the Young's modulus (elastic modulus) of the inner tube which uses silicone and 
polyester as the main raw material, or an artificial blood vessel ] From the Young's modulus 
(elastic modulus) of the organization which adapted itself being 1x104 to 2x106Pa, since it was 
1x107Pa or more, stress strong against a junction happens, as a result, it has problems, like a 
thrombus arises, and the material which has the same elasticity as the organization of a 
human body was called for. 

[ this invention person / water-soluble elastin ] by constructing a bridge by a cross linking agent 
as a result of repeating research wholeheartedly in view of the technical problem of the above- 
mentioned conventional technology Desorption of cell adhesion nature protein, such as coated 
collagen and RAMININ, did not take place, but it found out that the elastin bridge formation 
object which has only the elasticity which may suit transplantation of a living body could be 
acquired, and this invention was completed based on this knowledge. 
This invention has the following composition. 

(1) The elastin bridge formation object with which it comes to construct a bridge over the 
bridge formation raw material containing one or more sorts chosen from water-soluble elastin 
by a water-soluble cross linking agent. 

A bridge formation raw material further (2) Collagen, gelatin, fibronectin, Fibrin, RAMININ, 
casein, a keratin, sericin, protein that is thrombin, Polyglutamic acid, the polyamino acid which 
is Pori lysine, polygalacturonic acid, Heparin, chondroitin sulfate, hyaluronic acid, dermatan 
sulfate, chondroitin, Dextran sulfate, sulfation cellulose, alginic acid, dextran, Carboxymethyl 
chitin, galactomannan, gum arabic, tragacanth gum, Gellantgum, sulfation Gelin, karaya gum, 
a carrageenan, agar, Xanthan gum, curdlan, a pull run, cellulose, a starch, 
carboxymethylcellulose, Methyl cellulose, soybean water solubility polysaccharide, 
glucomannan, chitin, chitosan, Sugar, bFGF (basic fibroblast growth factor) which are xylo 
glucan and lentinan, TGF-alpha (transformation growth factor alpha), EGF (epithelium growth 
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factor), VEGF (intravascular hide growth factor), The cell growth factor, polymethyl 
methacrylate, Pori dimethylsiloxane, the polytetrafluoroethylene, the silicone, polyurethane, 
polyethylene terephthalate, polypropylene which are CTNF (ciliary nerve nutrition factor) 
Polyethylene, Pori caprolactone, polypropylene ether, a polytetramethylene glycol, 
polyethylene glycol, polylactic acid, Pori vinyl alcohol, and an elastin bridge formation object 
given [ containing one or more sorts chosen from Pori malic acid ] in (1). 

(3) The elastin bridge formation object given in (1) which is the range whose content of water- 
soluble elastin is 0.5 to 99.5 weight %. 

(4) The elastin bridge formation object given in (1) which is the range whose Young's modulus 
is 1x102 to 1x107Pa. 

(5) The elastin bridge formation object given in (1) which is the sponge structure where an 
internal structure has an opening. 

(6) The elastin bridge formation object given in (5) the given average diameter of an opening is 
a range below 20 micrometers. 

(7) The elastin bridge formation object given in (5) which is the range whose average 
diameters of an opening are 20 micrometers - 2mm. 

(8) Collagen, gelatin, fibronectin, fibrin, RAMININ, Protein, polyglutamic acid which are casein, 
a keratin, sericin, and thrombin, The polyamino acid, polygalacturonic acid, heparin which are 
Pori lysine, Chondroitin sulfate, hyaluronic acid dermatan sulfate, chondroitin, Dextran sulfate, 
sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin galactomannan, gum arabic, 
tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a carrageenan, agar, Xanthan gum, 
curdlan, a pull run, cellulose, a starch, carboxymethylcellulose, Methyl cellulose, soybean 
water solubility polysaccharide, glucomannan, chitin, chitosan, Sugar, bFGF (basic fibroblast 
growth factor) which are xylo glucan and lentinan, TGF-alpha (transformation growth factor 
alpha), EGF (epithelium growth factor), VEGF (intravascular hide growth factor), The cell 
growth factor which is CTNF (ciliary nerve nutrition factor), polymethyl methacrylate, Pori 
dimethylsiloxane, polytetrafluoroethylene, silicone, polyurethane, polyethylene terephthalate, 
polypropylene, polyethylene, (1) or the elastin bridge formation object given in (2) which was 
chosen from Pori caprolactone, polypropylene ether, a polytetramethylene glycol, polyethylene 
glycol, polylactic acid, Pori vinyl alcohol, and Pori malic acid and with which it comes to 
combine one or more sorts chemically. 

(9) The elastin bridge formation object given in (8) which is bridge formation using a cross 
linking agent of chemical binding. 

(10) Collagen, gelatin, fibronectin, fibrin, RAMININ, Protein, polyglutamic acid which are 
casein, a keratin, sericin, and thrombin, The polyamino acid, polygalacturonic acid, heparin 
which are Pori lysine, Chondroitin sulfate, hyaluronic acid, dermatan sulfate, chondroitin, 
Dextran sulfate, sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin, 
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galactomannan, gum arabic, tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a 
carrageenan, agar, Xanthan gum, curdlan, a pull run, cellulose, a starch, 
carboxymethylcellulose, Methyl cellulose, soybean water solubility polysaccharide, 
glucomannan, chitin, chitosan, Sugar, bFGF (basic fibroblast growth factor) which are xylo 
glucan and lentinan, TGF-alpha (transformation growth factor alpha), EGF (epithelium growth 
factor), VEGF (intravascular hide growth factor), The cell growth factor which is CTNF (ciliary 
nerve nutrition factor), polymethyl methacrylate, Pori dimethylsiloxane, polytetrafluoroethylene, 
silicone, polyurethane, polyethylene terephthalate, polypropylene, polyethylene (1), (2), or the 
elastin bridge formation object given in (8) containing one or more sorts chosen from Pori 
caprolactone, polypropylene ether, a polytetramethylene glycol, polyethylene glycol, polylactic 
acid, Pori vinyl alcohol, and Pori malic acid. 

(11) The elastin bridge formation object given in (1) which is the water-soluble compound 
which a water-soluble cross linking agent has a hydrophobic part to a molecule center field, 
and has the activity ester group which reacts to both ends with an amino group. 

(12) The elastin bridge formation object given in (1) characterized by a water-soluble cross 

» 

linking agent being the water-soluble compound expressed with a following general formula. 
<General formula> 

R-i — O — C — R 2 — C — O- — R 3 

4 



(R1 and R3 being in any of <A> expressed with the following constitutional formula, or <B>, 

and differing, even if R3 are the same as R1) 

<A> 

CH3SO4 X s^/ 




(R4 and R5 are H, CH3, or C2H5, and even if R6 are the same as R4, they may differ in them.) 
<B> 
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Na0 3 S 




(R2 being a compound expressed with any of <C> or <D> which are expressed with the 

following constitutional formula they are) 

<C> 



<D> 




Y-iCH^- 



([ jn and I are the integers to 0-15, and / X and Y ]) It is in any of CH2 or O, and even if they 
are the same, they may differ, and even if R6, R7, R8, and R9 are the same respectively, they 
may differ [ Z is in any of C or N, and / X and Y are in any of H, CH3, and C2H5, and ] in them. 

(13) Elastin Plastic solid which consists of an elastin bridge formation object of (1) - (12) given 
in any 1 clause. 

(14) The elastin Plastic solid given in (13) given form is filar, the shape of a film, a rod-like 
pellet type, or tube shape. 

(15) Medical instrument using an elastin bridge formation object given in (1). 

(16) The surgical treatment method characterized by using a medical instrument given in (15). 

(17) An elastin bridge formation object given in (1), regeneration medicine characterized by 
using a medical instrument given in (15). 

(18) Regeneration organization obtained using the elastin bridge formation object given in (1). 

(19) The cross linking agent containing the water-soluble compound which has a hydrophobic 
part to a molecule center field, and has the activity ester group which reacts to both ends with 
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an amino group. 

(20) The cross linking agent given in (19) a given compound is a compound expressed with a 
following general formula. 
<General formula> 

Ri — O — C — R 2 — C — O — R 3 

II II 

o o 



(R1 and R3 being in any of <A> expressed with the following constitutional formula, or <B>, 

and differing, even if R3 are the same as R1) 

<A> 

— \4 

CH3SO4 s-. / 



(R4 and R5 are H, CH3, or C2H5, and even if R5 are the same as R4, they may differ in them.) 
<B> 




(R2 being a compound expressed with any of <C> or <D> which are expressed with the 

following constitutional formula they are) 

<C> 



<D> 
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([ m and I are the integers to 0-15, and / X and Y ]) It is in any of CH2 or O, and even if they 
are the same, they may differ, and even if R6, R7, R8, and R9 are the same respectively, they 
may differ [ Z is in any of C or N, and / X and Y are in any of H, CH3, and C2H5, and ] in them. 

(21) The manufacture method of the elastin bridge formation object characterized by 
constructing a bridge in water-soluble elastin by the crosslinking reaction using a water-soluble 
cross linking agent given in (19). 

(22) The manufacture method of the elastin bridge formation object given in (21) characterized 
by being the range whose reaction temperature at the time of crosslinking reaction is 4-150 
degrees C. 

The form of implementation of invention 

Although the water-soluble elastin in particular used for this invention is not limited, it is 
hydrolyzed and obtained and elastin specifically alpha-elastin or beta-elastin obtained by 
carrying out heat oxalic acid treatment of the head ligament of an animal etc., At least one or 
more sorts of elastin, such as TOROPO elastin which is kappa-elastin obtained by carrying out 
alkali ethanol treatment of the elastin, the water-soluble elastin which carried out enzyme 
treatment by elastase, and a precursor in an elastin biosynthesis course, can be used. 
Especially TOROPO elastin can use at least one or more kinds of the TOROPO elastin gene 
product from which it is not limited and the extract from an animal cell is also obtained by the 
modifying-gene method. 

A lot of elastin in the inside-of-the-body tissue of which elasticity, such as a main artery and 
vocal cords, is required which is elastic protein usually exists in in the living body. Since the 
elastin which exists in the living body has the firm structure of cross linkage, such as that there 
is much content of a hydrophobic amino acid, and desmosine, iso desmosine, it has the 
character of water-insoluble nature. This elastin has elasticity, in order to form the 
characteristic structure called an oily coil by such the structure of cross linkage. 
The elastin bridge formation object of this invention can construct for them a bridge and obtain 
one or more sorts chosen from the water-soluble elastin which decomposed the structure of 
cross linkage of elastin in the living body, and was made into water solubility by a water- 
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soluble cross linking agent. Moreover, after mixing a water-soluble cross linking agent with the 
water-soluble above-mentioned elastin and considering it as a water-soluble elastin aqueous 
solution, the elastin Plastic solid of this invention can be slushed into the template for 
fabrication etc., can be made to be able to construct a bridge with heating etc., and can be 
acquired. 

The elastin bridge formation object of this invention may contain the 3rd component other than 
water-soluble elastin and a cross linking agent. This component in particular is not limited. For 
this component, for example Collagen, gelatin, fibronectin, fibrin, Protein and polyglutamic 
acid, such as RAMININ, casein, a keratin, sericin, and thrombin, Polyamino acid, such as Pori 
lysine, polygalacturonic acid, heparin, Chondroitin sulfate, hyaluronic acid, dermatan sulfate, 
chondroitin, Dextran sulfate, sulfation cellulose, alginic acid, dextran, Carboxymethyl chitin, 
galactomannan, gum arabic, tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, a 
carrageenan, agar, Xanthan gum, curdlan, a pull run, cellulose, a starch, 
carboxymethylcellulose, Methyl cellulose, soybean water solubility polysaccharide, 
glucomannan, chitin, chitosan, Sugar, such as xylo glucan and lentinan, bFGF (basic fibroblast 
growth factor), TGF-alpha (transformation growth factor alpha), EGF (epithelium growth 
factor), VEGF (intravascular hide growth factor), Cell growth factors, such as CTNF (ciliary 
nerve nutrition factor), other polymethyl methacrylate, Pori dimethylsiloxane, 
polytetrafluoroethylene, silicone, polyurethane, polyethylene terephthalate, polypropylene 
Compounds, such as polyethylene, Pori caprolactone, polypropylene ether, a 
polytetramethylene glycol, polyethylene glycol, polylactic acid, Pori vinyl alcohol, and Pori 
malic acid, can be mentioned. Even if it furthermore contains those one or more sorts, it is 
satisfactory in any way. Especially cell growth factors, such as extracellular-matrix 
components, such as collagen, gelatin, fibronectin, RAMININ, heparin, and chondroitin sulfate, 
and bFGF (basic fibroblast growth factor), are desirable in order to raise adhesion and growth 
of a cell. 

As for the rate of the water-soluble elastin contained on the elastin bridge formation object of 
this invention, it is desirable that it is 0.5 to 99.5weight % of a range to an elastin bridge 
formation object. Furthermore, it is 1 to 95% preferably, and if it is this range, the Plastic solid 
with good moldability which has elasticity suitable for a living body can be acquired. 
Water-soluble elastin is hydrophobic protein with which about 94% of full weight was formed 
from the hydrophobic amino acid and the amino acid (lysine, arginine, histidine) to which about 
1% contains an amino group in a side chain. The water-soluble cross linking agent used for 
this invention reacts with the amino group of the side chain of water-soluble elastin, and if 
crosslinking reaction is carried out, even if it will be which water-soluble cross linking agent, it 
can be used. The compound which has a hydrophobic part to the molecule center field 
expressed with glutaraldehyde, ethylene glycidyl ether, etc. and a following general formula as 
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this water-soluble cross linking agent, and has an activity ester group in both ends can be 
mentioned. When the compound especially expressed with a following general formula is used 
as a cross linking agent, the Plastic solid with good moldability which has elasticity suitable for 
a living body can be acquired, and it is desirable. 
<General formula> 

Rl o — C — R 2 — C — O — R 3 



(R1 and R3 being in any of <A> expressed with the following constitutional formula, or <B>, 

and differing, even if R3 are the same as R1) 

<A> 




(R4 and R5 are H, CH3, or C2H5, and even if R5 are the same as R4, they may differ in them.) 



<B> 



Na0 3 S 




(R2 being a compound expressed with any of <C> or <D> which are expressed with the 

following constitutional formula they are) 

<C> 



T 2 V (nfcfcl-2 0 



<D> 
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Re 



m 



R9 



Y-fCH^- 



([ m and I are the integers to 0-15, and / X and Y ]) It is in any of CH2 or O, and even if they 
are the same, they may differ, and even if R6, R7, R8, and R9 are the same respectively, they 
may differ [ Z is in any of C or N, and / X and Y are in any of H, CH3, and C2H5, and ] in them. 
The compound which has a hydrophobic part to a molecule center field forms elastin 
containing many hydrophobic amino acids and the structure firm and stabilized according to 
the canal interaction. However, although the compound containing many hydrophobic parts is 
meltable to an organic solvent, it becomes refractory in water, or insoluble, and it is hard to 
deal with it by a basin system. The water-soluble cross linking agent of this invention is the 
both ends of the dicarboxylic acid compound expressed with the above-mentioned general 
formula 4-hydroxyphenyldimethyl-sulfoniummethylsulf ate (4 hydroxyphenyl dimethyl sulfonium 
MECHIRUSARUFEITO:) Activity esterification is carried out by Following DSP, and it has the 
feature which dissolves in water and can be dealt with by a basin system, having the 
hydrophobic part which takes elastin containing many hydrophobic amino acids and the firm 
stable structure. 

Moreover, 'the activity ester group of the both ends of the chemical formula carries out the 
peptide linkage of the water-soluble cross linking agent of this invention to the amino acid of 
water-soluble elastin, and it constructs a bridge. Therefore, the elastin bridge formation object 
acquired by having constructed the bridge by the water-soluble cross linking agent of this 
invention has the feature which is easy to receive biodegradation in the living body. Since it is 
related to the degree of cross linking of an elastin bridge formation object, the biodegradation 
rate is controllable by changing a cross-linking condition and changing a degree of cross 
linking. 

Although the structure in particular of the elastin bridge formation object of this invention is not 
limited, it is desirable that it is the sponge structure of having an opening so that body fluid, 
culture medium, etc. can permeate. Although the size in particular of this opening is not limited, 
when the average diameter is less than 20 micrometers, it is easy to acquire a bridge 
formation object with it. [ high Young's modulus (elastic modulus) and ] [ hard ] Moreover, in 
the case of the range of 20 micrometers - 2mm, Young's modulus (elastic modulus) tends to 
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acquire the bridge formation object in which low high fabrication of a degree of swelling is 
possible. 

Although the elastin bridge formation object of this invention is a bridge formation object which 
is excellent in elasticity, in order to make it easy to suit a living body for, its range of 1x102 to 
1x107Ra Young's modulus (elastic modulus) is desirable, and it is especially desirable. [ of the 
range which is 1 x1 03 to 2x1 06Pa ] 

Although the form in particular of the elastin Plastic solid of this invention is not limited, it is 
desirable that they are filar, the shape of a film, a rod-like pellet type, or tube shape in 
application for a medical use. 

Furthermore, the elastin bridge formation object of this invention may form a specific structure 
only by it, or may make components and complexes other than an elastin bridge formation 
object form. Moreover, you may use for surface coating of structures other than an elastin 
bridge formation object. Although not limited especially as a component in which a complex is 
made to form For example, collagen, gelatin, fibronectin, fibrin, RAMININ, Protein and 
polyglutamic acid, such as casein, a keratin, sericin, and thrombin, Polyamino acid, such as 
Pori lysine, polygalacturonic acid, heparin, Chondroitin sulfate, hyaluronic acid, dermatan 
sulfate, chondroitin, Dextran sulfate, sulfation cellulose, alginic acid, dextran, Carboxymethyl 
chitin, galactomannan, gum arabic, tragacanth gum, Gellant gum, sulfation Gelin, karaya gum, 
a carrageenan, agar, Xanthan gum, curdlan, a pull run, cellulose, a starch, 
carboxymethylcellulose, Methyl cellulose, soybean water solubility polysaccharide, 
glucomannan, chitin, chitosan, Sugar, such as xylo glucan and lentinan, bFGF (basic fibroblast 
growth factor), Cell growth factors, such as TGF-alpha (transformation growth factor alpha), 
EGF (epithelium growth factor), VEGF (intravascular hide growth factor), and CTNF (ciliary 
nerve nutrition factor), other polymethyl methacrylate, Pori dimethylsiloxane, 
polytetrafluoroethylene, silicone, Polyurethane, polyethylene terephthalate, polypropylene, 
polyethylene, Compounds, such as Pori caprolactone, polypropylene ether, a 
polytetramethylene glycol, polyethylene glycol, polylactic acid, Pori vinyl alcohol, and Pori 
malic acid, can be mentioned. Furthermore, you may use one or more sorts for these. The 
proliferation rate of an organization which can give living body functions which are not in 
elastin by this, such as cell adhesion nature and pit thrombus nature, and is made into the 
purpose can also be sped up. 

Although the conditions in particular of the crosslinking reaction of water-soluble elastin and a 
water-soluble cross linking agent are not limited, as for reaction temperature, it is desirable that 
it is the range of 4-1 50 degrees C under the pressurization of ordinary pressure or an 
autoclave. The range of 10-120 degrees C is desirable especially from a point of the operativity 
of bridge formation. Moreover, when the elastin bridge formation object of this invention has 
the shape of sponge which has an opening, the diameter of an opening can be controlled by 
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controlling reaction temperature. For example, in the range whose reaction temperature is 4-50 
degrees C, the average diameter of an opening can acquire a bridge formation object of 20 
micrometers or more, and the average diameter of an opening can acquire the bridge 
formation object below 20 micrometers in the range which is 50-150 degrees C. 
Especially the forming method of the elastin bridge formation object of this invention can be 
acquired using the mold for fabrication used for fabrication of a general synthetic resin, 
although not limited. For example, if it slushes into a molding machine and a bridge is made to 
heat and construct with an autoclave etc., after mixing the water-soluble cross linking agent of 
this invention with water-soluble elastin and considering it as a water-soluble elastin aqueous 
solution Elastin bridge formation objects, such as filar [ reflecting the mold ], the shape of a 
film, a rod-like pellet type, or tube shape, can be acquired. 

Since the elastin bridge formation object of this invention has the elasticity of the same field as 
a living body, it is excellent in elasticity, and it can be effectively used as cosmetics and a 
medical supply. Although not necessarily limited especially, for example as cosmetics, it can 
use as a base material for face masks as skin care goods. What was fabricated and applied to 
parts, such as a catheter, a chantey, and wound coating material, although not necessarily 
limited especially as a medical supply will offer the flexible function which is not in the former. 
Moreover, when the medical device of this invention is embedded inside of the body by making 
these into the charge of regeneration medicine material, it becomes easy to increase the 
organization which considers it as the purpose favorably in a body. It is effective to the nerve 
cell and blood vessel which were especially mentioned above. 

In order to increase cell-growth velocity furthermore and to improve biocompatibility, the 
function which is made to contain an elastin bridge formation object and the 3rd component, 
and is not in original elastin can also be given. For example, heparin and the cell growth factor 
which there is pit thrombus nature and carry out an interaction to a cell growth factor can be 
made to contain. 

After making a bridge formation object form beforehand in addition to the time of producing an 
elastin bridge formation object as a raw material and making an elastin bridge formation object 
form, these 3rd component is infiltrated into the structure, or it may be made to dry after that 
and it may be made to adsorb physically. Furthermore, in order to stop de** of the 3rd 
component, you may fix chemically on this elastin bridge formation object. 
The elastin bridge formation object of this invention can be used also as a gradual release 
carrier which is one of the DDS(s) (drug delivery system). Especially the elastin bridge 
formation object of this invention can obtain the sponge structure which has high Young's 
modulus (elastic modulus) and a high opening, and can demonstrate an effect for the therapy 
of a nerve, a blood vessel, etc. 

Since it has the above functions and an effect, the medical supply of this invention is effective 



http://dossierl.ipdl.inpit.go.jp/cg^ 2/19/2008 



JP,02/096978,A 1(2002) [CLAIM + DETAILED DESCRIPTION] 



Page 18 of 26 



especially when it uses for a surgical treatment method. For example, the collagen sheet to 
which blood coagulation components, such as fibrin and thrombin, were stuck is used for one 
side of the present sheet as adhesives for an arrest of hemorrhage after an operation. [ this ] 
although this aims at the synergistic effect of an arrest of hemorrhage according the bleeding 
part of the internal organs produced by operation to many blood coagulation components, and 
the arrest of hemorrhage by the physical pressure by a collagen film, and the ease of dealing 
with it with a sheet It was deficient in elasticity, and the collagen sheet did not have good 
sticking-by-pressure nature, when it applied to an organ like the heart which moves violently. 
By using the elastin bridge formation film of this invention for this, elasticity can obtain the film 
which can respond to a motion of an organ highly. Furthermore, if the elastin bridge formation 
film of this invention and the complex of collagen are made to form, the film with very high 
biocompatibility which has the feature of both elasticity which elastin has, and cell adhesion 
nature which collagen has will be obtained. 

The elastin bridge formation object of this invention is embedded inside of the body as 
mentioned above, and it can use as a place of regeneration of a blood vessel or a nerve, and 
this function can be used also outside a body. That is, it becomes possible to make the organ 
of the form for which it wishes form in the membrane surface of this invention and an inner 
tube as culture-medium material for regeneration medicine by transplanting and culturing the 
oriented embryonal trunk (ES) cell, a somatic stem cell, a between leaf system stem cell, etc. 
Since moldability is also not only good but biodegradability, the elastin bridge formation object 
of this invention is cultivated to some extent, and can offer the regeneration medicine method 
of a cartridge type and regeneration organization which transplant the organ in which the form 
was made to form the whole culture-medium material. 
EXAMPLE 

This invention is explained in detail with a work example below. As long as there is no notice 

especially in this example, "weight %" is meant M %." 

The example 1 (preparation of water-soluble elastin) of an experiment 

150ml of 0.25M oxalic acid is added to powdered water-insoluble nature elastin (made by 

elastin product (Elastin product)) 20g, and 1 time processing is carried out at 100 degrees C. 

After cooling, centrifugal separation (3000rpm, 30min) is carried out, and supernatant liquids 

are collected, and it puts into a cellulose nature dialysis inner tube (molecular cutoff 6000- 

10,000), and dialyzes to deionized water for 48 hours, and oxalic acid is removed. It freeze- 

dried after that and water-soluble elastin was obtained. The amino-acid-analysis result of raw 

material elastin and water-soluble elastin was shown in Table 1. 

Fable 1] 
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The example 2 (an elastin bridge formation object is produced as a cross linking agent using 
glutaraldehyde) of an experiment 

Add water-soluble elastin 90mg obtained in the example 1 of an experiment to 161 micro of 
deionized water I, it was made to dissolve in it, and the water-soluble elastin aqueous solution 
was obtained. 48.7micro of 250mM glutaraldehyde aqueous solutions (made in Tokyo 
Chemicals) I were added to this aqueous solution, and the gel-like elastin bridge formation 
object was acquired immediately after. Although it tried to slush the elastin bridge formation 
object of the shape of this gel into the cylindrical template 2mm in diameter for fabrication, and 
2cm in length, flowability was not able to slush small. Even if it lowered the amount of addition 
of the 250mM glutaraldehyde aqueous solution to above-mentioned 1/10 of quantity, it was 
difficult to slush into a template. 

The example 3 (an elastin bridge formation object is produced as a cross linking agent using 
ethylene glycol diglycidyl ether) of an experiment 

Add water-soluble elastin 36mg obtained in the example 1 of an experiment to 41.6micro of * 
deionized water I, it was made to dissolve in it, and the water-soluble elastin aqueous solution 
was obtained. It was easy to add 42.4micro of 287mM ethylene-glycol-diglycidyl-ether aqueous 
solutions I to this aqueous solution, they were stirred in it, the solution was slushed into the 
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cylindrical template 2mm in diameter, and 2cm in length, it heated for 1 hour and 50 degrees C 
of gel-like elastin bridge formation objects were acquired. As a result of washing enough the 
elastin bridge formation object of the shape of an acquired gel by deionized water, and a 
fingers pulling both ends and doing a simple extension examination, it was easy to break to 
modification of extension. 

The example 4 (an elastin bridge formation object is produced as a cross linking agent using a 
water-soluble carbodiimide) of an experiment 

Add water-soluble elastin 50mg obtained in the example 1 of an experiment to 10.4micro of 
deionized water I, it was made to dissolve in it, and the water-soluble elastin aqueous solution 
was obtained. 10.4micro of 274mM water solubility carbodiimide (WSCD, peptide research 
institute company make) aqueous solutions I were added to this aqueous solution, and also it 
24.4micro of 645mM adipic-acid aqueous-solution I Was easy to add, and stirred, and the 
elastin aqueous solution was created 30%. a result - long chain dicarboxylic acid - deionized 
water - not dissolving (dissolving in an alkaline case, but reactivity with a carbodiimide being 
quick in that case - too - the dissolution - it having been impossible to solidify in part, while it 
has been imperfect, and to have slushed into various templates (mold: a glass tube, type for 
film creation, etc.).) 

The example 5 (an elastin bridge formation object is produced as a cross linking agent using 
light response nature succinimide ester) of an experiment 

Water-soluble elastin 13mg and light response nature succinimide ester ([ NHS-ASA and ]) 
which were obtained in the example 1 of an experiment to 1ml of deionized water Add an N- 
hydroxy succinimidyl 4-horse mackerel door rutile acid (N-hydroxysuccinimidyl-4-Azidosalicylic 
Acid) and Pierce 4(PIERCE) mg, and it was made to dissolve, and was made to react at a 
room temperature for one day. The unreacted thing was removed and refined after the end of 
a reaction, and light response nature elastin 7mg was obtained. 20micro of deionized water I 
was added to this, it was considered as the light response nature elastin aqueous solution, and 
the 365nm ultraviolet radiation (UV) exposure was made the shape of a deed gel-izing for 90 
minutes. After gelling was enough washed by deionized water, a result - a cross linking agent 
- water-insoluble nature - it is - a sake - reactivity - low - the inside of an organic solvent - 
elastin - insolubilizing - a sake - too - reactivity - having been bad . Also about the optical 
exposure, when the concentration of an elastin aqueous solution was thin (several percent), 
UV light penetrated, but in order to concentrate at the reaction of only the exposure side of 
light in 10% or more of concentration, the gelling rate was bad, and the reaction within a 
template was almost impossible. 

The example 6 (an elastin bridge formation object is produced as a cross linking agent using 
adipic acid succinimide ester) of an experiment 

After adding water-soluble elastin 60mg obtained in the example 1 of an experiment to 
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1 1 9micro of deionized water I and making it dissolve in it, a 385mM adipic acid succinimide 
ester aqueous solution is 21microl Added, and this aqueous solution is slushed into a 
cylindrical template 2mm in diameter, and 2cm in length, and it heated for 1 hour and was 
made to gel at 80 degrees C. a result - a cross linking agent - a part - insolubilizing - **** — 
a sake having generated — a gel - being weak (the form of the template not being made) . 
Since dodecane dicarboxylic acid succinimide ester was insoluble in water, it did not react. 
The example 7 (production of a water-soluble cross linking agent [A]) of an experiment 
Activity esterification of the carboxyl group of dicarboxylic acid was carried out by 4- 
hydroxyphenyldimethyl-sulfoniummethylsulf ate (4-hydroxyphenyl dimethyl sulfonium 
MECHIRUSARUFEITO: henceforth, DSP). The method reported to activity esterification by 
DSP by peptide chemistry etc. (using KKouge, T.Koizumi, H.Okai, and T.Kato.(1987) 
Bull.Chem.Soc.Jpn., 60, and 2409. (Chemical Society of Japan news magazine)) The following 
experiments were conducted. 

Dodecane dicarboxylic acid (2.5mmol) and DSP (5mmol) are dissolved in acetonitrile (35ml) at 
60 degrees C. dicyclohexylcarbodiimide after radiationnal cooling (dicyclohexylcarbodiimide: 
henceforth, DCC) (5mmol) was added, and it agitated at 25 degrees C for 5 hours. The glass 
filter filtered and removed the dicyclohexyl urea (following DC-Urea) produced during the 
reaction after that. Furthermore, ether (70ml) was made to trickle and solidify a reaction 
solution (filtrate). Reduced pressure drying of this solid matter was carried out, and water- 
soluble [cross linking agent A] 1.4g of this invention was obtained. The purity of the obtained 
cross linking agent was 98% in measurement by 1 H-NMR (JNM-EX-500, JEOL). 
The example 8 (an elastin Plastic solid is produced using the water-soluble cross linking agent 
[A] obtained in the example 7 of an experiment as a cross linking agent) of an experiment 
Water-soluble elastin 200mg obtained in the example 1 of an experiment could be added to 
1ml of deionized water, it agitated, and the water-soluble elastin aqueous solution was 
obtained 20%. The temperature of this aqueous solution was 25 degrees C, water-soluble 
[cross linking agent A] 72micromol (3 times the amount of the amount of amino groups of 
elastin in this aqueous solution (24micromol)) obtained in the example 7 of an experiment to 
this was added, and it agitated for 5 minutes, next, triethylamine -- 24micromol - after agitating 
for 5 more minutes in addition, slushed into the cylindrical template 2mm in diameter, and 2cm 
in length, and put gently for two days, it was made to gel, and the cylindrical elastin Plastic 
solid which washes enough by deionized water and is rich in elasticity by milk white was 
acquired. Moreover, the sterilized elastin Plastic solid with which autoclave treatment is 
performed for 10 minutes at 110 degrees C, and change is not looked at by form in the 
acquired elastin Plastic solid was acquired. The result of having measured the Young's 
modulus of the acquired elastin Plastic solid using the tensile strength testing machine is 
shown in Table 2. However, measurement was performed underwater, using the acquired 
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elastin Plastic solid as it is. Moreover, the thing which carried out scanning microscope 
photography of the cutting plane of the acquired elastin Plastic solid by one 90 times the 
magnification of this is shown in drawing 1 . From the electron microscope photograph, the 
internal structure of the elastin bridge formation object was the sponge structure of having an 
opening, and the average diameter was 62 micrometers. The elastic modulus of the elastin 
bridge formation object with which openings differ was shown in Table 2. 
[Table 2] 





5W44» ( 2 5 1) 


Wt* (5 Or) 


2 Ot 


1. 2-3. 5 10 3 Pa 


1. 0-4. 0 10 3 Pa 


50t 


1. 5-7. 8 10 3 Pa 


0.7-5.0 10 3 Pa 



The example 9 (a cross-linking condition is changed using the water-soluble cross linking 
agent [A] obtained in the example 7 of an experiment as a cross linking agent, and an elastin 
Plastic solid is produced) of an experiment 

Except the temperature of this aqueous solution having been 50 degrees C, and having made 
settling time into 6 hours, crosslinking reaction and fabrication were performed according to 
manufacture of the example 8 of an experiment, and the cylindrical elastin Plastic solid which 
is rich in elasticity by milk white was acquired. The result of having measured the Young's 
modulus of the acquired elastin Plastic solid using the tensile strength testing machine is 
shown in Table 2. However, measurement was performed underwater, using the acquired 
elastin Plastic solid as it is. Moreover, the thing which carried out scanning microscope 
photography of the cutting plane of the acquired elastin Plastic solid by one 90 times the 
magnification of this is shown in drawing 2 . From the electron microscope photograph, the 
internal structure of the elastin bridge formation object was the sponge structure of having an 
opening, and the average diameter was 9 micrometers. 

The example 10 (the elastin bridge formation object which made elastin content 1% of the 
whole, and its Plastic solid are produced) of an experiment 

the water-soluble cross linking agent produced in the example 7 of an experiment after adding 
148micro of deionized water I to water-soluble elastin 0.8mg and gelatin 72mg obtained in the 
example 1 of an experiment and making it dissolve - 39microl (a cross linking agent is 
considerable the twice of the amount of amino groups of elastin) in addition, the water-soluble 
elastin aqueous solution was produced 30% 278 mM. This aqueous solution was slushed into 
the die, it heated with the autoclave for 120 degrees C and 30 minutes, and an elastin bridge 
formation object and its Plastic solid ( drawing 3 ) were acquired. 

The example 1 1 (the elastin bridge formation object which made elastin content 10% of the 
whole, and its Plastic solid are produced) of an experiment 

the water-soluble cross linking agent produced in the example 7 of an experiment after adding 
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148micro of deionized water I to water-soluble elastin 8mg and gelatin 72mg obtained in the 
example 1 of an experiment and making it dissolve - 39microl (a cross linking agent is 
considerable the twice of the amount of amino groups of elastin) in addition, the water-soluble 
elastin aqueous solution was produced 30% 278 mM. This aqueous solution was slushed into 
the die, it heated with the autoclave for 120 degrees C and 30 minutes, and an elastin bridge 
formation object and its Plastic solid ( drawing 4 ) were acquired. 

The example 12 (the elastin bridge formation object which made elastin content 90% of the 
whole, and its Plastic solid are produced) of an experiment 

the water-soluble cross linking agent produced in the example 7 of an experiment after adding 
148micro of deionized water I to water-soluble elastin 72mg and gelatin 8mg obtained in the 
example 1 of an experiment and making it dissolve -- 39microl (a cross linking agent is 
considerable the twice of the amount of amino groups of elastin) in addition, the water-soluble 
elastin aqueous solution was produced 30% 278 mM. This aqueous solution was slushed into 
the die, it heated with the autoclave for 120 degrees C and 30 minutes, and an elastin bridge 
formation object and its Plastic solid ( drawing 5 ) were acquired. 

The example 13 (the gelatin bridge formation object which made elastin content 0% of the 
whole, and its Plastic solid are produced) of an experiment 

the water-soluble cross linking agent produced in the example 7 of an experiment after adding 
148micro of deionized water I to gelatin 80mg and making it dissolve 39microl (a cross 
linking agent is considerable the twice of the amount of amino groups of elastin) in addition, 
the water-soluble elastin aqueous solution was produced 30% 278 mM. This aqueous solution 
was slushed into the die, it heated with the autoclave for 120 degrees C and 30 minutes, and 
an elastin bridge formation object, its Plastic solid, and its Plastic solid ( drawing 6 ) were 
acquired. 

When the result of the examples 10-13 of an experiment was summarized, and elastin content 
was 0%, swelling was large, but (it is underwater and swelled to about 2.3 times of the 
diameter of a template 6 hours afterward) the gel in which form became brave was formed 
from the gel of 1% content ( drawing 7 : the elastin content 0 and 1 , 10 or 90%). The bloating 
tendency of other gels was [ in the 1 % gel ] about 1 . 1 times of a template in about 1 .4 times of 
a template, and a 90% gel at about 1 .5 times of a template, and a 1 0% gel. 
The form stability is high as the content of elastin becomes high. When it is made to elongate, 
although it is unknown, it is tended to tear a gel with low content to pieces, and hardness of an 
elastic modulus is low. 

The influence came out and the color of the gel was tinged with the yellow taste as content 
became high, since yellow [ a water-soluble elastin solution ]. 

The example 14 (a bridge formation raw material produces the elastin bridge formation object 
which contained sugar further, and its elastin Plastic solid) of an experiment 
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the water-soluble cross linking agent produced in the example 7 of an experiment after adding 
148micro of deionized water I to water-soluble elastin 75mg and heparin 5mg obtained in the 
example 1 of an experiment and making it dissolve - 39microl (a cross linking agent is 
considerable the twice of the amount of amino groups of elastin) in addition, the water-soluble 
elastin aqueous solution was produced 30% 278 mM. This aqueous solution was slushed into 
the die, it heated with the autoclave for 120 degrees C and 30 minutes, and an elastin bridge 
formation object and its Plastic solid ( drawing 8 ) were acquired. 
The example 15 (identification of heparin content) of an experiment 

After washing the created gel enough by deionized water, it dyed in the 1% toluidine blue "0" 
aqueous solution, toluidine blue - if "0" is combined with heparin - blue -> - it is dyed purple. 
It has checked that heparin was incorporated into the gel from drawing 9 . 
The example 16 (production of an elastin film) of an experiment 
Two slide glass which carried out RIPERU silanizing (silicon coat) is used. The mold for 
fabrication using the silicon rubber sheet as a spacer is prepared, the solution which mixed the 
water-soluble cross linking agent (it is 3 time mol to the amino group of elastin) produced in the 
30% water solubility elastin aqueous solution obtained in the example 1 of an experiment and 
the example 7 of an experiment is slushed, and air and water were kept from entering from the 
exterior. Maintaining this state, underwater, it heat-treated for 30 minutes and 80 degrees C of 
elastin films ( drawing 10 ) were obtained. 

The example 17 (preparation of elastin various Plastic solids) of an experiment 
The mold for [ various ] fabrication is prepared, the solution which mixed the water-soluble 
cross linking agent (it is 3 time mol to the amino group of elastin) produced in the water-soluble 
elastin aqueous solution and the example 7 of an experiment 30% is slushed, and air and 
water were kept from entering from the exterior. Maintaining this state, underwater, it heat- 
treated for 30 minutes and 80 degrees C of moldings of tube shape ( drawing 1 1 ), and a filar 
( drawing 12 ) and a pellet type ( drawing 13 ) were acquired. 
The example 18 (the cell culture method and proliferation rate) of an experiment 
The elastin film (0.5mm in thickness, 1cm x 1cm) was set on the plastics petri dish for tissue 
culture (six holes), 2ml of culture medium was added, and it put gently for 30 minutes at 37 
degrees C. Culture medium is MEM Hanks. After adding 215ml of deionized water to 2.57g of 
powder and dissolving in it, 1.17ml and a glutamine solution (200mM) were added for the 
sodium bicarbonate solution (7.5%), 2.5ml addition and gentamycin 5ml and 25ml of fetal calf 
serum were added for 2.5ml and a nonessential-amino-acid solution, and it produced. 
It is a nerve cell blastoma cell (after 100microl seeding's having carried out neuro- 
BURASUTOMAand IHR-32 (ATCC No.CCL-127) by 1.0x104 cell/ml concentration and 
carrying out an incubation at 37 degrees C for 24 hours, the number of cells was temporally 
measured in a cell Measurement Division board or direct observation.) to this. 
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As an object, the cell-growth nature at the time of using an albumin coat was evaluated. 
Moreover, culture media were exchanged every day. The number of times of an experiment 
was performed 3 times. 

(Result) The rate of cell growth three days after cell seeding of elastin (sheet) is about 4 times. 
In the case of the albumin coat, the rate of cell growth three days after cell seeding was about 
1.5 times. The proliferation profile was shown in drawing 14 . 

The example 19 (elastin gel containing a fibrocyte growth factor (FGF) and heparin) of an 
experiment 

After adding 1481 micro of deionized water I to water-soluble elastin 75mg and heparin 5mg 
and making it dissolve, 39micro of water-soluble cross linking agents (278mM) I produced in 
the example 7 of an experiment are added, and an elastin aqueous solution is created 30%. It 
slushes into a die, and the solution was heated for 30 minutes and made to react at 120 
degrees C (autoclave). After 0.1 M phosphate buffer solution (pH 7.5) washed the created gel, 
it dipped in the 0.1 M phosphate buffer solution (pH 7.5) containing a 2microg [/ml ] basicity 
fibrocyte growth factor (bFGF) for 24 hours, and was made to stick to the heparin contained in 
the gel. The acquired moldings were shown in drawing 15 . 
Industrial availability 

Since the elastin bridge formation object of this invention is material with the elasticity which 
de** of cell adhesion nature protein does not happen, but may suit a live organ transplant, It 
has the effect which solves the problem that a rebirth of the organization of a problem, a nerve, 
a blood vessel, etc. from which this cell adhesion nature protein is desorbed is inadequate 
between the long-term therapies produced into the conventional material etc. 
Moreover, since the elastin bridge formation object which has the elasticity in which any 
fabrication is possible will be acquired if the water-soluble cross linking agent of this invention 
constructs a bridge in water-soluble elastin and has a mold, It has the shape of yarn, the shape 
of a film, a rod-like pellet type, tube shape, and the effect that processes it into the charge of 
regeneration medicine material, medical-instrument material, etc. further, and enables use for 
a broad use for the Plastic solid. 

Furthermore, since the elastin bridge formation object of this invention forms the sponge 
structure of having an opening, it can perform osmosis of drugs etc., and composite with other 
material easily, and has the effect which enables offer of the new charge of medical material. 
[Brief Description of the Drawings] 

Drawing 1 is the electron microscope photograph figure of the elastin bridge formation object 
of this invention of a work example 8 (it reacts at 25 degrees C). 

Drawin g 2 is the electron microscope photograph figure of the elastin bridge formation object 
of this invention of a work example 9 (it reacts at 50 degrees C). 

Drawing 3 is the figure showing the elastin 1% gelatin bridge formation Plastic solid of a work 
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example 10. 

Drawing 4 is the figure showing the elastin 10% gelatin bridge formation Plastic solid of a work 
example 11. 

Drawing 5 is the figure showing the elastin 90% gelatin bridge formation Plastic solid of a work 
example 12. 

Drawing 6 is the figure showing elastin 0% / gelatin bridge formation Plastic solid of a work 
example 13. 

Drawing 7 is 0 to 90% of elastin / gelatin bridge formation Plastic solid comparison photograph 
figure. 

Drawing 8 is the figure showing the heparin content elastin bridge formation Plastic solid of a 
work example 14. 

Drawing 9 is the figure showing the heparin content confirmatory test of a work example 15. 
Drawing 10 is the figure showing the sheet-like elastin bridge formation object of a work 
example 16. 

Drawing 1 1 is the figure showing the sheet-like elastin bridge formation object of a work 
example 17. 

Drawing 12 is the figure showing the filar elastin bridge formation object of a work example 17. 
Drawing 13 is the figure showing the pellet type elastin bridge formation object of a work 
example 17. 

Drawing 14 is the figure showing the growth curve of the nerve cell blastoma cell (IMR-32) on 
cell adhesion nature protein. The number of initial cells on the culture plate with which, as for 
the sign, gelatin (**), elastin (-), albumin (**), and No carried out the coat of the protein, and Nt 
mean the number of cells at the time of measurement. 

Drawing 15 is the figure showing the fibroblast growth factor content elastin / heparin bridge 
formation object of a work example 19. 



[Translation done.] 
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n^yfiffi®, HT/luym. r 71/ v £ y fift m > nvFa-ffy, x^Xh^yffii^, fig 
K1b-t7i/D-x, f+xh7>> *7i/^+>-^^7i/^^y, tf^^hvy^ 

y , 75tf7A"A, h 7 ;tf y h # A . y* x 9 y # A , M fb y* x 9 y , A^tTJL, *7 

* — » >^ * y * y # 2» , * - H 5 > , 5 > » -b ;i/ o - x , fyzfy, * >i 50 



J; 0 flj SD T § C i: # T* t 5 . 
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# * ~> * =f- /V -tr )l a - x , ^f-;l/-b;l/P-x, h 7)< r§ 14 £ 81 , ^^vyfy, * ^ > 
. *h-9">, t^D^/l/Ay, L^^ftVfOlI, bFGF ( tt » 14 33 8ft 9 «0 US « W B 

. TGF-a (^Sfe^tiWS? a ) . EGF ( ± A * » H ? ) , VEG.F 
AifSIH?) , CTNF ft if ©IfflflStl^H? , *©ffll#U*** 

?n>, # 'J y u tr U v x - f - ;l/ , ^'Jf uyyya-zK 

3 - ;!/ , # U ?L K , # 'J t£ x - ;U 7 ;l> n - ;l/ , si? U U > rf K ft if cd ft £ % £ ¥ if 5 £ t tf 

T'S 5« ?5(ciiiin?)S: 1 IKlSiffl^Tt <tt\ CtilciOx^Xf-yicfti/^ilfflflS^ 

zKiSttx^^^^fc^ffitt^ffiMfco^ffiSjaso^ftttWtH^insfeo-cttft^*^ 

£ t l/>o 1#KSB«0»flFlt0^i^6»l 0-1 2 0tO«itfBSLl«\ g: # fg Bfl 0 X ^ 

x*>£*{*tf£»**^sx#:'5> s is s a * $j 0 r s c £ t <fe 0 

, *s R( © m m * $j m f § c £ tf n * 5 . m * tr , s is s a tf 4 ~ 5 0 °c <d m, m ? a , a hi 

<D ¥ ^ It tl tf 2 0 (imWlOSSSItSiSttiiCTff, 5 0-1 5 0 °C © 15 B T* & £ P$ © 

US © A © ic ffl ^ e> ft -5 f& ffl » S * ffl v t 5 c t tf V £ S . BV * t±* m 14 x 5 x 9 y t 20 
* , *-h*U-7ftifT*Mb^1S£tf3i:> *<o»S*R«b/£*«, IB « , *» «U 

, IS ft ffl ft t L T # 2& £ 5 d t tf T* t S o Wf K ffi 5t 2 ft 5 T* fi ft ^ tf , W * tf it 
eiJtLtli, X*y^7j£p a ntLT©7i^X^X^fflS#i;LT'?iJffl tSSSffl 
R t t T 1 ft tc m ft S ft ?> t> if X' tt ft l#"> tf r - T 7b , J'+yf, fllj (S » ffl S'l ^ <0 gP n a n ic 

Sftcn64BiEfffl»fit L T * a W O E *'» * * (* rt K a » i& A/ * ^ K « , BtH 

t? &m$&tffc[HT'mmicmmL% < ft ^tcsiiaitfcWigfflss^ifli'sicwuTW^jT- 30 

?6tcifflSSli5B3iJS^3ii6, £{*jS£14£afc«f3/ci6tc, x^X^y^^#i:^3fi)t» 
5tWSti:T**CX7Xf yi:l^i^iil?:#^t5i: tttf «o WAtf, ta ifo ^ 14 

c ft 3 fi)c^«, x.? x*ymmW*ttmt % t * tc, ^ LTto^Tfc tse 

^^^JB/S^-tirT i < , Jfti7Xfy^8ift*lgiEJt/ , ;», * O m ii 1* K ^ § * 

Wl ft! {* i: L T fc (I ffl T* f 3 o fif * « W © x 5 x ^ > 5g ffi ft « ii ^ -V y y * ( $ 14 * ) t 40 
a|5i^Wr§X#>v ! ^3S<*^t#3ili:tfTt> tti, lfilWftif©}feftlcS5!lS«rf§«-r§ 
C t tf T* t 3 „ 

*f§i«cDgjafflR{i,'Hija5oj;7ft«s^, as^stsct*^, n ?4 ft m s* tc « t,> fc ii 
^icatfKt a?^5„ M^«"^ffiy-h©n-stc7^y ri Jy, v u ye. y m <D 6s.mm.rn 
«#*H«s-efc37-y:''s/-h#, fitcoiiiHjgisitLTffli/^nt^s. c 

ft tt , #ffifCcfcoT4i:fcrtgS<Ottiifiiiam?r->-hT'^v^ rinf«S@iS^tCct:S±ifiii:a 

% 37-y>f-HiffIfiilC5U, *C»K©«t 9 ft*L < »< Hffitaffl E 
» tf & < ft tf o o ilft(C2ts:%BjlOX7X^y?g^li^iIffl-ri.ci:T', 1*ffi14tfS< 

m.m<om * tc^tsr- # §^*'f#§ c t tf t*# § 0 £/-cstc«, *ft0^(oxv xf->^isra 50 
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*%W(Dx.7 7-1- ymmfaiz. ffiftiDmicfofti.cMtb&fr, it's ^wu^n^ com t lx 

tfiJfflT'tStf, C O $1 fig £ <* ft T' t fijffl-f 5 C t #T*£ §e T&fclS, H4E3iffl^« 
SttiLT, * 18 BJKD IS g E , ?■ a - 7 rt K , 7} fa £ n 7c 12 14 i£ (ES) IfflflS, <*tt 

fctfflJ^fc&So *IB^©X7Xf>^^ft(i, $ )0 j4 # & 7c It T* & < £#»ttT*& ib 
Zfctb, & 3 H fi ig » b , fcKS^JgSStfcTfceHi-rsA-h'J-y^ SO 

ui : mMm*t>-DX*$£w*wmi l cmwt 2>o * ^ ss m k. & v> t & k te? t> # % is 9 r 
% j ti r a i % j % ic -r -a o 

D*«7)<^gttl7Xf > 7° d 7 h (El a s t i n p r od u c t 

) ttl) 20gt*tLO. 25Mfaf|l 50ral*l«i, 1 0 OtCt 1 Sffliiait 
* o 1* 81 ft > 58 & tj • ( 3 0 0 0 r p m . 30mi n) b , ±S#:&Sli&.-fe/l/n-Xtta 
fir * a - 7 (#B# : Ffl6 : F~17j) K A ft . J&^*>7ktcttLT4 8B#Faj§#rL->a£ 

[SI i ] 





(mol%) 


7k 1^*4^9*^ > 

(mol%) 




0. 612 


0. 542 




0. 778 


0. 983 




0. 665 


0.964 




1. 668 


1. 923 


W is> 


33.22 


30. 869 




22. 78 


25.512 




0. 376 


0. 562 


^y > 


13. 374 


12. 652 




2. 568 


2. 249 


isls 


6. 235 


6. 001 


f-uisls 


0. 703 


0. 976 




2. 967 


3. 023 


V is is 


0. 279 


0. 381 




0. 037 


0. 063 


T)V^z=.is 


0. 516 


0. 68 


t Ko dp- y 


1. 168 


1. 007 


^b y >- 


11. 699 


11. 612 


ASI. 

H Ml 


100. 00 


100. 00 



(gffiftil t b T 9 /I * >l> 7 >l> t* t K^ffifflLx 7 Xf >^i#%^iS) 

IStti77f >*S»*»ft. K*jSSK 2 5 0 mM^*>A'7;l/fkK*S« ( It 3ft it 

/Sttsn 4 8. 7 /x i * An a „ mmic'f)ivi<Dx.5> xj-smmtt-zmrco 

X^>5g^{*iifiX«fflOii:g2 mm, ft £ 2 c mP3tt«(DT >7"l/- Mc jft b 5& & 7 £ b 
7c # , 8S lb tt < t & ty C & T* t & ^ fc o 2 5 0 m M y ;U ^ /U 7 /l/ r K ?K }S 

$<Dj£ital£ilfi5$cDi/i ooiicTtftt^ xy:/u-Mcifib&<tyci#B8lT'&o 
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fc. 

% m 3 ( m m m t u x x * u y y y 3 - ;i/ y* y y 5/ v ;u x - ^ iv * 1$ hj t x 5 x ^ y w. 

Htf-ftf >7k 4 1. 6 11 1 H*ffll-efffc*i8ttXvX^V3 6mg;&JqA}8SP5tf> 
7k 14 x 5 x f- 'y 7K $ S * » 7c o tS ?k $ ffi tc 2 8 7 nMlf 3 - ;b ■>* y y i/ is )l 

x--r;W7jc»«4 2. 4 |i 1 % 7JP <fc < t rl -tf\ f Oii5:ll2ram 1 ft £ 2 c m R 

att©f->^u-hcatua*. 5 o °c , lisiiajjp&bT^i/ttox^x^y^isttSMi 

H K W 4 ( 5g ffi ffj i: L T 7k }§ 14 * 71/ * if 4 5 K*ffifflLxvX?-V§e»tt*ttH) 
flJi ■< * y 7j< 1 0 . 4 /z 1 K , S»i 1 T'ff/i7j<iSti7Xf >5 Omg4(lDii§ll 5 -Hi , 
7k jg 14 X v X f - y 7j< jg m Z 9 It o K*»«lC2 7 4mM*jStt*;l/#^'l'5K ( W S C D 
, ^T^KBf&BrttS!) 7k i£ fil 1 0. 4 /t I % iM A , H K 6 4 5 mM7^ ^ y|[7ki§ffi 2 

4 . 4/irjta*.J:<*»*«4f, 3o%x7X^y7k^f0t«rf^Js8b7 v c.ifSm,fi^^*7U* 
vmifltt'T *y*t Hj8«-&-r (7;l/* y 14<Dit£tt»JB*S*<, * <o * -& tt * 71/ # -y ^ 

7Xf, IK ft ffl S ft if ) K iffi L & t? © tt * BJ 8£ 1? & t> 0 

H #J 5 (mffi&l t b T ft K ft 14 X * y y << 5 FxXf;l/5:ffifflLX7Xf 

H) 

ffi. ■< * y 7k i m i ic v * M 01 i t» f# fc 7k r§ 14 x 5 x ^ y l 3 m g J; if ft & ft 14 x * s> y 

-Y 5 K X X T 71/ ( N H S - A S A , N — fc FD + i/X^v-y^i^^- 4 - 7 i/ FT/l'f 
(N- hydroxysuccinitnidyl — 4 — Azidosal icyl i 
c Ac i d) . k! 7 X S (P I ERCE) ) 4 m g * to Z. ®M 2 & , 1ST' 1 0 £ ft 
Sttfc. gC»7», * fi ft Hi % fit? £ bfflffi b, KSlEtti5Xf^7mg*8ft. Cti 
1C IN -4* * > 7k 2 0 n 1 *7JPATft5ft14X7X^y7k?gj£i:b, 3 6 5 nmtomnm (U 
V ) ft £ 9 0 # Pa V y 71/ # it 2 fc o V hit '<& tt 88 -f * > 7k T* ft ft 8t & b 7c . IS 31 , 

9§ 1® #j » 7k * r§ 14 1? fe 3 fc ft r ft tt « ia < , m m m m 4> t- « x ^ x * y m it t % it 

* a *) bl ft 14 # m r> tc o ft Eg lit ic hi t t > x y x <f- y 7k m m <o it js a* » v ( ts % ) ^ 

y Kit m ttm < > fy/i/- h rt t* <o s js « » i?^ rj m t * t> fc . 
i' * v 7k i i 9/i i tc , ^ m m i t* t# tt 7k s 14 x v x y 6 o m g * in x m m t # a. m 

2mm, fi^2cmRS««Y-y7°b-hfC)5ftLji^, 8 0 "C T 1 ft M t Y 71/ It $ H* 
fc o In S , %ffimifi-&^®itLX^5rzibfr, £ fig L /c V )V tt H ^ (f>^l/-FO$ 

tt ft L r !/■> * (/■> ) o F 7* * > i/ * jV X y m x ~y y ■< 5 H x x f- 71/ tt 7k (c ^ <d fc tb s ft 

HI$#iJ7 (*»ttSB«SiJ [A] Of^S!) 

Jl >l # y &<D J] )l $ * is )l t&% 4 — h y d r oxypheny 1 d ime t hy 1-s 
u 1 fon i umme t hy 1 su 1 fa t e (4 - t K n •> 7 x f - 

* x •> A ^ * ;l/ -y ;l/ 7 x ■< V : JW T D S P ) \c «fc y g 14 x x r ;b fb 7c 0 D S P lei § 
jgttXXr^HblCtt, ^yf-K1b^^T*$fi^«nTV573ffi(K. Kouge, T. Ko 
izumi, H. Okai. and T. Kato. (1987) Bull. Chem. 
Soc. Jpn. , 60. 2409. (B*fk^6«K)*fflV , 'T,WT©IIK*(Tofe 

o 

Ff*y^***>i (2. 5mmo 1) i D S P (5rnmo I ), * 7 -b h - h U ;b (3 

5ml) tC60°CT*jgft?L, )K d i eye 1 ohexy 1 ca rbod i imi de 

( i/ z/ t u s\ * i/ Jl tt )]/ # *J 4 \ K : T D C C ) ( 5 m m o I ) £ to * 2 5 °C X* 5 B# 

M n L fc o ^ O ft S fS * £ ^ i; is i/ >? P ^ * ^ S * CHTDC-U r e a ) «r ii v X 
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7^H-t*?)ILiSL/c. B fc v S JS $ ffi ( 5 » ) % X - t ;l/ (7 0ml) IC fig T L 
T H It £ -tr fc o RB«»*«ERj|LT, *»Wi0*»ttai*SiJ [A] 1. 4g?Sfc. 
f# P> ft fc 2g IS #1 <D m & fi 1 H - N M R (JNM-EX-500, J E O L ) 1C J: 3 $ij £ T~ 
9 8 % T* h o fc o 

£ f* ft 8 ( 2£ ffi $j t L T « & m 7 T* f# Ac 7k i§ 14 ffi ffi M [A] %«fflU7Xfy«l(t% 
ft 81) 

fltt * > 7j< 1 m 1 tc, H f & 0IJ 1 TM# fc 7k ?§ 14 x 7 X 7 y 2 0 Omg%iP^.TJ:<at^l/\ 
2 0%7kj314x^X7y7k?gf&£i#fco i7)<i§*Oi§S?:2 5ttL, C ft 1C H S£ #J 7 T* 
»/c*JS14SB«a'J [A] 7 2 m o 1 (!2 7kjg®4K0X7X7>©75/»« (2 4 (jm 
o 1) © 3 fg M ) ZbQ*. 5 ftffl&WLrZo ^Ch'JXf 71/ 7*^*2 4 /fmo 1 *0 7t g fc 10 
5#HJS#L;fc&» «S2mm. g 4 2 c mRfittOf > 71/ - HcM L 5i* 2 0 «»■ 

fee $ fc , f#'5ftfcX'5X7>'fi!c7l5ft%l 1 OtTl 0 # M * - h * 1/ - 7 81 3 * ^ 

jg«fc^fb7j^e>ft*^«s?ftfcx^xf-yfig}gi*^#fco ff.nf;X7Xf >6Ei# 

& 31 ^®D»KKI&a*fl3^TaiJ£Lfcl8£*S2 fc 75 T c fi t $J ft & t# & ft 
fcX7X7>J#J£f*£^©i;3:1$fflb7k*lCTff^fco £ fc > S6ftftl7^f 

(D«Rffi?:9 o«©«sp-pjiata!Wttai»Bufc«j*Bi i k 7K -r . «?mK«9Ji^&. 
x7Xf-^Sfi«ftort»ifia, « £ w 7 s x # > « i£ t- & *k f ©¥^iKi6 2 

/i m T* fc 0 £^<Dg&3X7X7>3?fii1*<D3¥14*£S2 tc^Lfco 

C * 2 ] • 20 





wm (2 5 < c) 


%mm (5ov) 


2 or 


1.2-3. 5 10> Pa 


1 0-4. 0 10" Pa 


5 ot 


1. 5-7. 8 10 3 Pa 


0. 7-5. 0 10 3 Pa 



nmw9- immmt bxmmm 7 x m fc ?k m 14 g m m [a] *®m tmm^n^m^ x^ 
m7k®m(oumz 5 0 °c ^ Lmmmrs* 6 mrs t u fc « ^ a » fiMsotJieic^uT^ 

ffi S IS M tf fc fig BZ ft </> , ?L 6 fe T* 3¥ 14 K g ts W <D x 5 X 7- > fig Jg 1* * f§ fc . t# 5 ft fc 

11 u ffl m u ff e> ft fc x ^ x 7 y eg j& 1* & * o * $ he l 7k 41 k t ft 1 fc 0 $ fc x ?# e. ft fc 30 

x-7X7yfiScJg{*09J8frS£9 0«©«*Tji4SWflS8Ui»l/fcHJ*H2fc*fo t? 

x^x^y^is^tDrtgpiijgts, 5 v^ttafi-e* 0 , ; e 

<D ¥ i$ il S f J 9 /i m T* & o fc o 

ft £ ft l 0 (X7X*>dW»*£{*©i%fcLfc^7X^>'Sie*{*:l3«fctf*©J«}&{** 
It©) 

3? £ flj 1 T't#fc7krS14x5X7yO. 8mgfeilft*7fy7 2mgKK^*y*l 4 8 
/i 1 * lia X X ® m £ -£ tc $ , *K0lj7T?f¥Kl/fc*»ttSli*»J2 7 8mM, 3 9 /i 1 (38 
ttffJttX7X^>©7S/S«02iekHBS) *P 3 0%7k?§14X'5X7y7kr§ffi?:^ 
HUfc. K*iSfflt*fiR»i!Kiji£Lii*, 1201, 3 0 ftfS* - b * I/ - 7 ViateL x.? 
X7>'^^1*fc < fct>* ; ec0fiSS»(E3)^?#fc o 40 
SI m m 1 1 (X7X7>^W«^±1*Ol0%i:LfcX'5'X7>5lifili4:*3«fc0 :; ecDfig)B1* 
fcttSS) 

H^fi»JlTM#fc7krg14X7X7>8mg43cfct>*Hf77>7 2mgtCflJ{'f^>7kl 4 8/i 1 
^iD^Tig«?^/ci, Sl^fiai 7 TMtii L fc7ki§145g^^i| 2 7 8 m M , 3 9 /i 1 (^30 
Bl77f V075yil02iKffia) llllil, 3 0%7k?g14X'7X7y7kr§fS^1'F©t 
fcolS7kr§fK^fiX®§yiCi?SbjA*. 1 20t, 3 0»ffit-F^l/-7T'l»ILi7X?- 
>$g^i*t3<fca : ^tOfigJB{* (04) ^fifco 

^^sa) 

^KfiJlTMffc7kjS14xvX7y7 2mgfc<fctf-tf-77:/8mgtC|jtf-l':t:y7kl 4 8/i 1 50 
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zt to a r m m s # fc ft > % m m 7 7? ft si t fc * $ 14 « m 2 7 8 m m , 39^1 ( m m 

(ix^x^>o)75/a«©2fgicffla) to x. > 3 0%*iSttX7Xf-y*iS«%f^»t 

fc 0 K*iS««:J««SK«[Lii*, 1201. 3 0»H*-h*l/-7?lll|U57f 
>*tt(t*J:t;f-0<SJB(* (05) £ , 

n ia #j 1 3 ( x -7 y&w a £ £ & © 0 % t L/c-tf 5 f-y^mfots &if zofUBfczw 

») 

-tf 7 f - > 8 0 m g IC Jffi -f * y 7K 1 4 8 n 1 €r to * 7T $ ft? $ & fz ft , H ®*#J 7 7 s ft Si b ft 7j< 
»1taettJW 2 7 8mM, 3 9> I (*«JWttx5Xf-;/07$/*l©2«K:*llS)iin*. 

, 3 0%7jc»ttX7^f->*»«*f^«bfcoK*iS«*i««SK:.«tb3&*, l 20t, 

3 0 # H * - h^P-7T'to^bx^7.^y^^^43^tf ; ecD^^^43 < };a* ; e<Dfi)cJe^ ( 10 

me) z % 7c o 

& ft 0* 1 0-1 3015*^^^46?)^, x5Xf->£5tf0%®*£tt»iBtf**^# ( 
W6tt$«*a9*>DLfty*tf)eiSSnft (B7 : I7^f VtliO, 1. 10, 9 

o % ) e fffi © y ;u o & m 14 a 1 % y ;i/ 7? r y 7° u - h © 1 . 5 fg a fi » 1 0 % y )\> 7? x > 
y u - h <d 1 . 4 is a m , 9o%y;K-fyyi/-b©i. 1 fg a a 7? & t> & . 

* a * h it 1$% £ $ <o <& ^ y ;i/ © € n f> t < , §a fi a* ffi ^ . 

y/l/©fett*»teX7*?-y»M osteon, * 0 » » W T 

a $ £ m o* fc o 20 

n & #J 1 T* if it * 8 It X 7 X y 7 5 m g tS J: Tf *\ U > 5 m g fc K * * > 7K 1 48|i 1 

* An x. t ft? s * it ft , n m m 7 t? 'ft s b 7c 7j< s 14 m m m 2 7 8 m m , 3 9 p 1 c a§ m m 

ttX7^f>07Syil02fil;il) to A, 3 0%7KSttx57.^>7j<^^^f / FSib 
7c . K*jS«*fiR}BSKatLi&*, 1 2 0t, 30»M*-h^U-7T*tofibx5X^ 

y^^^fceta'^o^jei* (08) 

ft fig b fc y ;u % ^ * > ?k 7? % ft m. ft b it ft , 1 % b >i 4 v y 7 1\> - " 0" ?k m m * 7? % 

febfc hyK^yr/l/-" 0" tt'sv^u >c|g^-r* i:»-»SIIK:»&*n4o B9(tD 30 
^ /<"U ytfy;Hc89J4ShT^5C £ # ^ ^ 7? t fc 0 

ntikm 1 6 d7Xf >ioffS) 

>J ^ )\/ -> 7 > JO, a (y>j3>3-h) LftX7-f K/f77*2jj[ffll\ X^-t-HT 
y U 3 > rf A $/ - h ffl ^ 7c fiX » ffl <0 S * ffl S b » ^ M fl»J 1 Tift 3 0 % ?K jg 14 x 7 X 
>7]<?§fgi:S^^7T'ftSb/c7j<?§14^1i^(X7X^y(D7 = ySlcWbT3fg^7l/) 

A^7K*T"80°C, 3 0 irHtofiSaa b, l7Xf>l (01 0) 

SSMi 7 (x^x^y^ifflfiic^ftcD^ii) 

#a€^ffl©S^ffllib, 3 o%*iSttxv-x^v*}S«i:ll»0!l7-eft«b/c*}Sft3B 

4fi fl y075/iKWlT3«**) ^S^bfc^jS^ffibji*, ngP<fct)^ 40 

St-itfASft^i^Klft. C©tt»*fi%**<67k*7?8 0TC, 3 0 7jH*0i®IL 
, 7^a-7tt (01 1) , (01 2) , ^1/7F« (01 3) <oi£BWi*mrco 

mi 8 (»flam«^?ic:ii5i)sa) 

giffl^7Xf (6?\) iCX^X^yfii (f?0. 5mm.. 1 cmx 1 

cm) tgajg^2mltox.3 7 0 CT'305rfaf^llb/co igifgtJ M E M/n>7X 

It>*2. 57g(C^^^-y7j<2 1 5ml*to*.f§ft?b/cft, M#r§ffi (7. 5%) * 1 
. 1 7mK y /l/ ^ 5 y'tgm (200mM) ^2. 5ml, ^'£>^75/S^?S ; &2. 5 
m 1 mm, y>^V^i/>5m l * It ^ » jl lUl » * 2 5m 1 iSflOLTttBLfc. 
cntltliSSf lii (-a-n/^Xh-?, IHR-32 (ATCC No. CC 
L-127) £1. 0X10 4 ce 1 l/mliatl00/iliiLT24fifB37t 50 
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Tc o 

amtbx. 7^7; y n- h zm^rcmsn, mmm^\t^m m tft 0 £ ft % « « b 

3 $ t ft „ ^ m 0 & « 3 0 Vi o ft „ 

- hnm-sitmrnmnfrz 3B'&<omifemm *•« « 1 . 5 <g s a -e & o ft . ti m m 

W. % 0 1 4 K ^ t ft c 

$ mot 1 9 immmmf&mmB? cf g f ) M/^j^tiL/ix^xfyf*) 
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